Abstract: Long term sickness absence (LTSA) is a major public health problem. We examined the impact of four, potentially modifiable, health behaviours, such as smoking, alcohol consumption, leisure time physical activity, and the associated variable of body mass index on the risk of subsequent LTSA. This was done by following a representative population sample of 5,020 Danish employees aged 18-69 for 18 months in a national register on social transfer payments. Risk estimates for onset of LTSA and etiologic fractions were computed. In women, ex-smokers and heavy smokers had an increased risk of LTSA of 1.61 and 2.05 respectively after adjustment for age, family status, socio economic status, school education, physical and psychosocial work environment exposures and diagnosed disease. In men, effect estimates were smaller and only borderline significant in the fully-adjusted model. The etiologic fraction of smoking was 17.4% in men and 25.5% in women.
Sickness absence has considerable negative effects for employees, employers, and the society and constitutes a public health problem with economic burdens to modern society. Long-term sickness absence (LTSA) in particular contributes disproportionately to these economic burdens 1) . The purpose of this study is to examine and quantify the effect of health behaviours on the risk of LTSA. We considered eight weeks as the starting point for long-term sickness absence since municipalities in Denmark are obliged to follow-up all cases of sickness benefit within two months after the first day of work incapacity. This choice also enables direct comparisons with previously published results 2, 3) . The association between negative health behaviour in terms of smoking and increased risk of sickness absence has been subject to several previous studies 4, 5) . However, most of these studies have limitations like small sample size or samples that reflect only a limited segment of the population. It is important to note, that only two of these studies differentiate between former and current smokers, and that benefits associated with quitting are not discussed.
In 2000, a representative sample of 5,366 Danish employees aged 18-69 completed a survey regarding health behaviour, demographic characteristics, and work environment as part of the Danish Work Environment Cohort Study (DWECS) 6) . Data on LTSA were obtained by a linkage to a national register on social transfer payments (DREAM) 2) . A total of 5,020 (93.6%) employees without missing data were included in this study. LTSA was defined as receiving sickness absence compensation for eight consecutive weeks during the follow-up period from January 1, 2001 to June 30, 2002. In 2000, the Danish workforce consisted of 2,785,624 persons (47% women). In our study sample, a total of 348 employees (6.9%) developed long-term sickness absence during the 18 month follow-up. Of these, 194 (56%) were women. Data on the medical causes of sickness absence spells were not available.
Smoking status was measured using two questions. The question 'Do you smoke?' (responses 'Yes', 'No, but I have smoked', 'I have never smoked'). Those answering 'Yes' were asked 'How much tobacco do you smoke daily on average?' and asked to state the number of daily cigarettes/ cheroots/pipe fills. Based on these questions, the population was divided into non-smokers, ex-smokers, moderate smokers (less than 15 daily cigarettes/cheroots/pipe fills) and heavy smokers (15 daily cigarettes/cheroots/pipe fills or more). Alcohol consumption was measured by weekly consumption, and divided into two categories: (i) non-and moderate drinkers (14 units or less for women, 21 units or less for men) and (ii) heavy drinkers who consumed more than 14 (for women) or 21 (for men) units of alcohol pr. week. These cut-points were chosen in accordance with guidelines made by the Danish National Board of Health. One unit of alcohol is defined as 12 g of pure alcohol. Body mass index was calculated by dividing weight in kilograms with squared height in meters and then categorized according to the standardised classification of the National Institutes of Health 7) . Four categories were used: underweight (<18.5), normal (18.5-24.9), overweight (25-29.9), and obesity (>30). Leisure time physical activity was measured using a single item (responses: less than two hours pr. week; 2-4 h pr. week; more than 4 h pr. week or strenuous; or more than 4 h pr. week and strenuous).
Employees further provided data on age, gender, and school education ('9 yr or less'; '10 yr'; 'high school'). Family status was categorized using two variables: number of children living at home (none, 1 child; 2 children; 3 or more children) and cohabitation status (living with a partner, yes/no). Based on employment grade, job title, and education the respondents were classified into five socioeconomic status (SES) groups (I: executive managers and/or academics; II: middle managers and/or 3-4 yr of further education; III: other white collar workers; IV: skilled blue-collar workers; V: semi-skilled or unskilled workers). Moreover, the employees provided information about the presence of a diagnosed disease lasting six months or longer.
Physical work environment factors were assessed using 11 questions, which were combined into five indices 7) . Three measured uncomfortable work positions: extreme bending or twisting of the neck or back, work with arms lifted or hands twisted, and working mainly standing or squatting and two assessed physical workload in terms of lifting or carrying loads, and pushing or pulling loads.
Psychosocial work environment factors were measured with 13 scales measuring quantitative demands (too little time to complete all work tasks, having to do overtime), emotional demands (being put in emotionally disturbing situations, getting emotionally involved in work), hiding emotions (work requiring not stating opinions/hiding feelings), decision authority (influencing decision concerning ones work), skill discretion (work being varied, requiring one to take the initiative, possibility of learning new things through work), meaning of work (feeling that work is important, feeling motivated and involved in work), predictability (being informed well in advance concerning important changes, receiving all information needed to do work well), support (getting help and support from colleagues and superiors), management quality (whether management gives high priority to job satisfaction, is good at work planning and at solving conflicts), reward (work being acknowledged and appreciated, having good prospects in current job), job insecurity (being worried about becoming unemployed, being transferred to other occupation against ones will, or about difficulties in finding another occupation in case of unemployment), conflicts at work (e.g. unpleasant teasing or threats of violence at work), role conflicts (not knowing ones purviews, experiencing conflicting demands in ones work) 2) . The Cox proportional hazards model was used to calculate Hazard Ratios and 95% confidence intervals adjusted for age. In a second model Hazard Ratios were additionally adjusted for family status, SES, school education, and presence of diagnosed disease. We further adjusted in a third model for physical and psychosocial work environment factors (Table 1) . Employees who received another social benefit, e.g., women on maternity leave, were not considered to be at risk at these times. Employees were considered to be at risk upon returning to work after a period of LTSA. Employees who died, emigrated, or retired were censored. All analyses were conducted using SAS.
In women, the risk for LTSA was 1.58 and 2.05 in exsmokers and heavy smokers, respectively after adjustment for age, family status, SES, school education, presence of diagnosed disease, physical and psychosocial work environment exposures. In men, the HR's were smaller and only borderline significant in the fully-adjusted model. Alcohol consumption and leisure time physical activity showed no association with long term sickness absence. While in women, overweight was borderline significant in the fully-adjusted model, in men no significant association was found. In general, there was a relatively small change in the size of the HR's when introducing work environment variables.
Re-running analyses using alcohol consumption on three levels (non-drinkers, moderate drinkers, heavy drinkers) did not change the conclusions. The only large change in effect estimates was seen in women for the group with BMI>30 for the other health behaviour variables were the Hazard Ratio dropped from 1. Overall significant results were found essentially for women. One explanation could be that female-dominated groups tend to develop more lenient norms and standards with regard to sickness absence than are found in more maledominated contexts 8) . A strong association between past smoking and sickness absence was shown. It might be possible that a number of ex-smokers stopped smoking due to health problems. Earlier studies have reported a higher risk of long-term absence and disability among ex-smokers compared to non-smokers 9, 10) . The increased risk was insignificant on a 95% level in both studies 9, 10) . Advice and counselling regarding smoking is often part of outpatient treatment of for example patients with myocardial infarction, and studies have shown such interventions to profoundly increase smoking cessation rates among MI patients 11) . However, whether smoking cessation is due to health problems remains unclear, as the present study does not allow investigation of reverse effects between smoking cessation and health problems.
The fraction of sickness absence attributable to smoking was computed 12, 13) . Given that there were multiple exposures, adjusted attributable fractions were calculated based on hazard ratios from the fully-adjusted model. This fraction is an indicator of the potential for reducing sickness absence based on the assumption that long term sickness absence rates for everybody should be improved to the level of non smokers. This assumption is more theoretical than practical and the calculated etiological fractions reflect the risk attributable to smoking rather than an exact measure of potential for prevention.
In the fully adjusted model, the etiologic fractions for smoking were 17.4% in men and 25.5% in women. These percentages indicate the proportion of LTSA spells that would be reduced if the absence levels of all employees changed to the level of the non-smokers. It is however not certain this percentage of sickness absence spells will disappear if people stop smoking.
Previously we found the psychosocial work environment factors emotional demands, demands of hiding emotions, management quality, role conflicts, and reward to predict long term sickness absence 2) . Dividing the population into three groups of approximately equal size (low, medium, and high score) yielded etiological fractions ranging from 4% to 15%. Regarding physical work environment risk factors extreme bending or twisting of the neck or back, working mainly standing or squatting, lifting or carrying loads, and pushing or pulling loads were found to predict long term sickness absence 3) . Dividing the population into three groups of approximately equal size (low, medium, and high score) yielded etiological fractions ranging from 18% to 40%.
When work environment factors were mutually adjusted no significant effect of psychosocial work environment factors remained. A significant effect of working mainly standing or squatting, and lifting or carrying loads remained among men, the etiological fractions were 23% and 28% respectively. In women only bending or twisting of the neck or back remained significant, the etiological fraction was 27%.
The magnitude of the effects of smoking on LTSA can thus be compared to that of physically heavy labour. This study adds to the evidence that tobacco increases morbidity, and quantifies the impact on long term sickness absence.
